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Description 

Background of the Invention 

[0001] This invention relates to a duplexer, usable in 
a mobile communication apparatus such as a car phone 
and a portable phone, for allowing a single antenna to 
be used for both transmission and reception of signals. 
[0002] There is a trend for compactness and high- 
density mounting in mobile communication apparatus 
such as portable telephones, and the progress is in the 
direction of digital systems. Under these circumstances, 
there are increased demands for compactness and 
high-density mounting for the components which are 
used in such apparatus. 

[0003] An antenna circuit for an apparatus such as a 
portable telephone is generally structured, as shown in 
Fig. 4, by connecting an isolator ISO to a duplexer, the 
duplexer being composed of a transmission filter and a 
reception filter and the isolator being connected to the 
input terminal of its transmission section. Fig. 5 shows 
a circuit diagram of a duplexer for a prior art mobile com- 
munication apparatus such as a portable analog tele- 
phone using dielectric resonators. Its transmission sec- 
tion comprises a band elimination filter using two dielec- 
tric resonators R1 and R 2 as well as capacitors C 1 - C 5 
and inductors I, and L 3 , and its reception section com- 
prises a two-stage bandpass filter using two dielectric 
resonators R 3 and R 4 as well as capacitors C 6 - C 8 . An 
antenna terminal ANT in the middle is connected to an 
antenna. The inductor L, and the capacitors C 1 and C 2 
together form a n-type low-pass filter adapted to adjust 
the phase at the antenna terminal ANT of the band elim- 
ination filter such that the impedance becomes an open 
circuit in the pass band of the bandpass filter in the re- 
ception section. The dielectric resonators R 1 - R 4 , ca- 
pacitors C<| - C 8 and inductors L, - 3 are mounted on a 
single substrate to form a duplexer of a unified structure 
and, when it is used in an apparatus such as a portable 
telephone, such a duplexer and an isolator are mounted 
separately on a circuit board. 

[0004] Thus, a prior art duplexer has a transmission 
section having a filtering function with large attenuation 
in the pass band of the reception section, and use is 
therefore made of a dielectric filter with large attenuation 
comprising a plurality of dielectric resonators. Thus, 
many dielectric resonators, capacitance-providing ele- 
ments and inductance-providing elements such as coils 
were required. This makes it difficult to provide a com- 
pact duplexer, and since these many elements must be 
properly arranged and soldered, not only the cost of 
components but the cost of production is increased. 
Moreover, such a prior art duplexer has the problem of 
a large insertion loss. 

Summary of the Invention 

[0005] It is therefore an object of this invention to elim- 



inate the problems as described above of prior art du- 
plexes and to provide an improved duplexer with a 
small loss, which is composed of an isolator and a fewer 
components, can be produced at a reduced cost and in 
5 a compact form, can be mounted on a circuit board eas- 
ily and requires a reduced area for mounting. 
[0006] According to the present invention, there is 
provided a duplexer comprising: 

10 a transmission section comprising an isolator and a 
transmission circuit comprising at least one inductor 
and capacitors; and 

a reception section comprising a reception filter 
having a dielectric resonator apparatus; 

75 

characterized in that said transmission section 
has the function of matching said isolator with said re- 
ception filter, in that said transmission and reception 
sections are mounted on a single substrate, and in that 

20 

said transmission circuit comprises a trap circuit. 

[0007] Preferably said trap circuit comprises a series 
connected resonance circuit having a inductor and a ca- 
25 pacitor. 

[0008] Alternatively, said trap circuit comprises a se- 
ries connected resonance circuit having a dielectric res- 
onator and a capacitor. 

[0009] Preferably, said transmission circuit comprises 
30 a n-type low-pass filter having an inductor and capaci- 
tors. 

[0010] With a duplexer thus formed, fewer compo- 
nents are required because its transmission section in- 
cludes no dielectric resonators or only one dielectric res- 
35 onator, and a compact duplexer with a low loss can be 
realized. 

Brief Description of the Drawings 

40 [0011] The accompanying drawings, which are incor- 
porated in and form a part of this specification, illustrate 
embodiments of the invention and, together with the de- 
scription, serve to explain the principles of the invention. 
In the drawings: 

45 

Fig. 1 is a circuit diagram of a duplexer embodying 
this invention; 

Fig. 2 is a diagonal external view of the duplexer of 
Fig. 1 mounted on a substrate; 
50 Fig. 3 is a circuit diagram of another duplexer ac- 
cording to another embodiment of the invention; 
Fig. 4 is a schematic diagram showing the general 
structure of a duplexer; and 
Fig. 5 is a circuit diagram of a prior art duplexer 

55 

[0012] Throughout herein, components which are 
equivalent although belonging to different duplexers are 
indicated by the same symbols for convenience. 
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Detailed Description of the Invention 

[0013] As shown in Fig. "I.aduplexer according to this 
invention has a bandpass filter in its reception section 
formed with capacitors C 7 , C 8 and C 6 inserted respec- 
tively between two dielectric resonators R 3 and R 4 , be- 
tween the dielectric resonator R 4 and an output terminal 
RX, and between the dielectric resonator R 3 and an an- 
tenna terminal ANT. In its transmission section, an iso- 
lator ISO is connected to an input terminal TX, and a n- 
type low-pass filter comprised of an inductor L, and ca- 
pacitors C A and C 2 and a series-connected trap circuit 
comprising an inductor L 2 and a capacitor C 3 are con- 
nected between the isolator ISO and the antenna termi- 
nal ANT. 

[001 4] The main function of this n-type low-pass filter 
comprised of the inductor L A and capacitors C, and C 2 
and the series-connected trap circuit comprising the in- 
ductor L 2 and the capacitor C 3 is to adjust the phase 
such that the impedance in the passband of the band 
pass filter at the receiving station becomes an open cir- 
cuit at the antenna terminal ANT In other words, the cir- 
cuit in the transmission section described above is for 
the purpose of matching the isolator with the reception 
filter and not for obtaining attenuation inside the pass- 
band, at the receiving section. 
[0015] In summary, the circuit according to this em- 
bodiment of the invention is obtained by replacing the 
prior art filter circuit using dielectric resonators (as 
shown in Fig. 5) by a circuit having only inductors and 
capacitors, and this has become possible because at- 
tenuation inside the passband at the receiving station is 
unnecessary in the case of a duplexer comprising a 
transmission filter and a reception filter used for a digital 
portable telephone, etc. 

[0016] A duplexer as shown in Fig. 1 is formed ac- 
cording to this invention by mounting the isolator ISO, 
the dielectric resonators R 3 and R 4 , inductors and L 2 
and capacitors - C 3 and C 6 - C 8 on a single substrate, 
as shown in Fig. 2. Grounding electrodes GND are 
formed as wiring patterns both on the upper and lower 
surfaces of the substrate (although the bottom surface 
is not separately illustrated). Similarly, although not 
shown in Fig. 2, terminals for connections, as well as 
input and output electrodes are formed also as wiring 
patterns on the upper and lower surfaces of the sub- 
strate. 

[0017] In summary, a duplexer according to this em- 
bodiment of the invention is characterized as having a 
simplified circuit in the transmission section and being 
a unified structure including an isolator. Since the trans- 
mission section can thus be formed without using a di- 
electric resonator and an isolator is included as a part 
of the unified structure, not only dielectric resonators but 
also inductors and capacitors which would be required 
to be connected to such dielectric resonators to form a 
filter are no longer required. As a result, the total number 
of components to be assembled (and soldered) is re- 



duced and the insertion loss can also be reduced ac- 
cording to this invention. 

[001 8] Fig. 3 shows another duplexer embodying this 
invention characterized as having its transmission sec- 
5 tion formed by connecting an isolator ISO to an input 
terminal TX and connecting a 1 1 -type low-pass filter com- 
prised of an inductor L1 and capacitors and C 2 and 
a series-connected trap circuit comprising a dielectric 
resonator R 2 and a capacitor C 3 between the isolator 
10 ISO and the antenna terminal ANT Its reception section 
is structured as explained above with reference to Fig. 
1 . In other words, the duplexer shown in Fig. 3 may be 
described as using the dielectric resonator R 2 in the 
place of the inductor L 2 of Fig. 1 . Thus, the circuit for the 
*s transmission section composed of the inductor L,, ca- 
pacitors C 2 and C 3 and the dielectric resonator R 2 
is for the purpose of matching the isolator in the trans- 
mission section with the receiving circuit at a receiving 
station. 

[0019] As explained above, a duplexer according to 
the second embodiment of the invention is character- 
ized wherein its transmission section does not have the 
filtering function obtainable with a plurality of dielectric 
resonators which were necessary in prior art duplexer 
for obtaining attenuation. Instead, the transmission sec- 
tion includes only one dielectric resonator, and it is for 
the purpose of matching. Thus, the transmission section 
is much simplified as compared to prior art duplexers. 
[0020] Although not separately illustrated, a duplexer 
according to this invention, of which the circuit diagram 
is shown in Fig. 3, is characterized in that all these com- 
ponents shown in Fig. 3, inclusive of the isolator, are 
mounted on a single substrate, as shown in Fig. 2. Since 
use is made of a single substrate and the transmission 
section includes only one dielectric resonator for match- 
ing, the total number of components, as well as the in- 
sertion loss, can be reduced also according to this em- 
bodiment of this invention. 

[0021] Although this invention has been described 
above in terms of only a limited number of examples, 
the invention is not intended to be limited by these illus- 
trated examples. Many modifications and variations are 
possible within the scope of the invention. For example, 
although the illustrated examples included a two-stage 
resonator apparatus for the reception section, the circuit 
for the reception section may be formed with a single- 
stage dielectric resonator or a multi-stage resonator ap- 
paratus with three or more stages. The manner of con- 
necting the resonators is not intended to limit the scope 
of the invention. As another example, although a plural- 
ity of dielectric resonators, each comprising a dielectric 
block having a throughhole serving as a resonator, are 
used as a filter for the reception section in the illustrated 
examples, use may equally well be made of a dielectric 
resonator apparatus (or dielectric filter) comprising a 
single dielectric block having a plurality of throughholes 
serving as resonators. In summary, all such modifica- 
tions and variations that are obvious to a person skilled 
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in the art are intended to be within the scope of the in- 
vention. Duplexers according to this invention are finally 
characterized as having a simplified circuit for its trans- 
mission section and every component inclusive of an 
isolator mounted on a single substrate such that they 
can be easily mounted on a circuit board for an appara- 
tus such as a portable telephone and the cost of the 
mounting can be reduced. Since the transmission sec- 
tion can be formed without using any dielectric resonator 
or only one dielectric resonator, furthermore, the total 
number of the components can be reduced significantly. 
As a result, the insertion loss is reduced, the duplexer 
can be made compact and the cost of parts as well as 
the overall production cost can be significantly reduced. 



Claims 

1 . A duplexer comprising: 

a transmission section comprising an isolator 
(ISO) and a transmission circuit comprising at 
least one inductor (L1 ) and capacitors (C1 , C2, 
C3); and 

a reception section comprising a reception filter 
having a dielectric resonator apparatus; 

characterized in that said transmission sec- 
tion has the function of matching said isolator with 
said reception filter, in that said transmission and 
reception sections are mounted on a single sub- 
strate, and 



stens einen Induktor (L1) und Kondensatoren 
(C1 , C2, C3) aufweist; und 

einem Empfangsabschnitt, der ein Empfangs- 
5 filter mit einer dielektrischen Resonatorvorrich- 

tung aufweist; 

dadurch gekennzeichnet, daB der Sendeabschnitt 
die Funktion des Anpassens des Isolators an das 
10 Sendefilter aufweist, und dadurch, daB der Sende- 
abschnitt und der Empfangsabschnitt an einem ein- 
zigen Substrat angebracht sind, und 
dadurch gekennzeichnet, daB die Sendeschaltung 
eine Sperrschaltung aufweist. 

15 

2. Ein Duplexer gemaB Anspruch 1 , dadurch gekenn- 
zeichnet, daB die Sperrschaltung eine serienge- 
schaltete Resonanzschaltung mit einem Induktor 
(L2) und einem Kondensator (C3) aufweist. 

20 

3. Ein Duplexer gemaB Anspruch 1 , dadurch gekenn- 
zeichnet, daB die Sperrschaltung eine serienge- 
schaltete Resonanzschaltung mit einem dielektri- 
schen Resonator (R2) und einem Kondensator (C3) 

25 aufweist. 

4. Ein Duplexer gemaB einem der Anspruche 1 bis 3, 
dadurch gekennzeichnet, daB die Sendeschaltung 
ein ji-Typ-TiefpaBfilter mit einem Induktor (L1) und 

30 Kondensatoren (C1 , C2) aufweist. 



Revendications 



15 

2. 



20 

3. 



in that said transmission circuit comprises a 

trap circuit. 35 1. Duplexeur comprenant : 



2. A duplexer according to claim 1, characterized in 
that said trap circuit comprises a series connected 
resonance circuit having a inductor (L2) and a ca- 
pacitor (C3). 

3. A duplexer according to claim 1, characterized in 
that said trap circuit comprises a series connected 
resonance circuit having a dielectric resonator (R2) 
and a capacitor (C3). 

4. A duplexer according to any one of claims 1 to 3, 
characterized in that said transmission circuit com- 
prises a n-type low-pass filter having an inductor 
(L1), and capacitors (C1, C2). 



une section de transmission comprenant un 
isolateur (ISO) et un circuit de transmission 
comprenant au moins une bobine (L1) et des 
40 condensateurs (C1 , C2, C3) ; et 

une section de reception comprenant un filtre 
de reception comportant un appareil a rSsona- 
teur dielectrique ; 

45 caractdrise* en ce que ladite section de transmission 
a pour fonction d'adapter ledit isolateur audit filtre 
de reception, en ce que lesdites sections de trans- 
mission et de reception sont montees sur un subs- 
trat unique, et en ce que ledit circuit de transmission 

50 comprend un circuit bouchon. 



Patentanspruche 

1. Ein Duplexer, mit folgenden Merkmalen: 

einem Sendeabschnitt, der einen Isolator (ISO) 
und eine Sendeschaltung aufweist, die minde- 



2. Duplexeur selon ia revendication 1 , caracterisS en 
ce que ledit circuit bouchon comprend un circuit de 
resonance connecte en serie comportant une bobi- 

55 ne (L2) et un condensateur (C3). 

3. Duplexeur selon la revendication 1 , caracteris6 en 
ce que ledit circuit bouchon comprend un circuit de 
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resonance connecte en se>le comportant un r6so- 
nateur dielectrique (R2) et un condensateur (C3). 

Duplexeur selon I'une quelconque des revendica- 
tions 1 a 3, caracte>ise en ce que (edit circuit de 
transmission comprend un filtre passe-bas de type 
en 7i comportant une bobine (L1 ) et des condensa- 
teurs (C1, C2). 
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